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Impact of coronavirus
disease 2019 on semen
parameters
Dear editor,

Severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2), the virus responsible for the coronavirus
disease 2019 (COVID-19) pandemic, has been associated
with hypogonadism in patients with acute infection [1].
Angiotensin-converting enzyme 2 (ACE2) receptor is regar-
ded as the viral binding site that facilitates entry into host
cells [2]. Therefore, cells that express ACE2, such as sper-
matogonia, Leydig, and Sertoli cells, may be susceptible to
SARS-CoV-2 infection [2]. Testicular damage may possibly
be caused directly by viral invasion or secondary to the
generalized inflammatory response to COVID-19 [3]. Studies
have demonstrated that viral shedding in the semen can
take place during the recovery phase, even though SARS-
CoV-2 is not present in the semen of all men with COVID-
19 [1,4]. Herein, we describe the first case report of a
male with longitudinal follow-up who experienced revers-
ible cryptozoospermia after COVID-19.

In July 2020, a 33-year-old male presented to the
fertility clinic with a chief complaint of infertility. He had
no history of genitourinary surgery, cryptorchidism, or
scrotal trauma. A past chlamydia infection had been
treated without sequelae. His reproductive history was
notable for a pregnancy with a prior female partner. His
current partner is a 32-year-old female with regular menses
and normal gynecological evaluation. The patient reported
no issues with erectile, ejaculatory, or orgasmic function.

A urologist had seen him in March 2020. His semen
analysis (SA) at that time was notable for oligospermia
(Table 1). A scrotal ultrasound showed a 15.4 mL right
testicle, a 10.6 mL left testicle, and a small left varicocele.
The patient was given clomiphene citrate 25 mg daily, an
intervention not supported by current guidelines [5].

The patient became febrile to 39 �C with fatigue and
cough from the end of April to beginning of May 2020. The
patient was quarantined at home and recovered within 2e3
weeks, with a presumptive diagnosis of COVID-19. He did
not require any medical intervention and used nonsteroidal
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anti-inflammatory drugs for fever control. He never devel-
oped scrotal or pelvic pain.

In July 2020, he had a repeat SA that demonstrated
cryptospermia with no sperm on examination of the neat
semen sample and less than two sperm per high-power field
(sperm/hpf) in the centrifuged specimen (Table 1). At that
point he was referred to Weill Cornell Medicine for further
management. On physical examination, the patient
appeared well-virilized and had bilaterally descended tes-
ticles with the right testicle measuring 18 mL and the left
testicle 12 mL by orchidometer. Grade I and II varicoceles
were noted on the right and left sides, respectively. The
patient was still taking 25 mg clomiphene daily. Laboratory
studies were notable for morning total testosterone
1089 ng/dL, estradiol 58 pg/dL, and follicle stimulating
hormone 28 mIU/mL. His SARS-CoV-2 antibody test was
positive 2 months after his symptomatic infection. His
clomiphene was stopped and repeat SA in October 2020
demonstrated substantial recovery of his SA parameters to
his baseline oligospermia (Table 1).

To our knowledge, this is the first report documenting
reversible cryptozoospermia after COVID-19. SARS-CoV-2 re-
mains detectable in the semen of recovering patients for days
to weeks [1]. Our case report suggests that the effects of
SARS-CoV-2 on spermatogenesis may linger months after
clinical recovery, as would be expected given the long dura-
tion of spermatogenesis. Our patient was infected in April
2020, his symptoms resolved by mid-May 2020 and after a
substantial symptom-free period, his SA in July 2020
demonstrated cryptospermia. Thus, the effect of COVID-19 in
his semen appears to last significantly longer than the acute
phase of his infection. The patient’s recent semen parame-
ters in October 2020, approximately 5 months after acute
symptoms, were restored back to his previous baseline.

Numerous viruses such as Zika, Ebola, herpes simplex,
Epstein Barr, Mumps, and others are known to cause orchitis
or even lead to male infertility [6]. This may be mediated by
direct damage to spermatozoa, abnormal sex-hormone
secretion, or increased intratesticular pressure during
on and hosting by Elsevier B.V. This is an open access article under
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Table 1 Semen analysis from March 2020 to October 2020.

Characteristic March 2020 July 2020 October 2020

Volume, mL 2.8 2.4 2.0
Total concentration,

million/mL
7.6 0.0a 13.6

Percent motile
within 1 h, %

44.0 0.0 19.0

Total motile count,
million/specimen

9.3 0.0 5.1

Progression, %
Rapid 36 0 8
Slow 8 0 10
Static 56 100 81

White blood cells,
million/mL

<1 <1 <1

pH 8.0 8.5 8.1
Color Grey/clear Grey/clear Grey/clear
Viscosity Normal þ1 Normal
Agglutination None None None
a 32 motile sperm observed in 20 hpf after centrifugation. hpf,

high-power field.
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orchitis that limits testicular blood flow [7]. Mumps and
human immunodeficiency virus constitute two examples of
virus-induced testis damage that can impair hormone
secretion and spermatogenesis [6]. Similarly, SARS-CoV-2 has
been identified as a cause of viral orchitis and possibly male
infertility [4].

The ACE2 receptor is widely expressed in various organs,
including the lungs, the gastrointestinal system, and the
testes. There are two possible mechanisms by which SARS-
CoV-2 penetrates the blood-testis barrier and enters the
reproductive cells and their surrounding environment. It
has been reported that SARS-CoV-2 uses ACE2 as well as the
transmembrane serine protease 2 (TMPRSS2) to enter host
cells. Wang and Xu [8] demonstrated that TMPRSS2 exists in
spermatogonia and spermatids, while ACE2 is expressed in
spermatogonia, Leydig, and Sertoli cells. Therefore, a
mechanism for a direct effect of the virus on spermato-
genesis is possible, but orchitis appears to be present in less
than 3% of COVID-19 [9]. Our observations suggest that a
more common effect of the virus may be due to the sys-
temic effect of SARS-CoV-2, associated with febrile viral
infections.

SARS-CoV-2 infection of the reproductive system could
affect gonadal function. Ma et al. [7] compared the sex-
related hormones between 81 reproductive-aged men
with COVID-19 and 100 age-matched healthy men. They
found that serum luteinizing hormone was significantly
increased and the ratio of testosterone to luteinizing
hormone was dramatically decreased in males with
COVID-19 [7]. Although this study was limited by a small
sample size and a lack of semen data, these results put
forth the possibility of decreased gonadal function in the
setting of COVID-19. This is consistent with the prolonged
recovery of semen parameters in the index case relative
to the cessation of symptoms. Furthermore, Holtmann
et al. [10] showed that a mild COVID-19 infection is un-
likely to affect testicular function, but moderate severity
infections could impair semen parameters. These findings
191
suggest that the potentially deleterious effects of COVID-
19 on the male reproductive system might outlast the
acute phase of the illness and thus have negative rami-
fications for fertility.

Although early evidence suggests that SARS-CoV-2 could
affect gonadal function, it is perhaps more common that
generalized febrile illness may have a detrimental effect on
spermatogenesis with a transient decrease in sperm con-
centration and/or quality. Indeed, this may be the more
common mechanism to adversely affect spermatogenesis,
given the lack of long-term impairment of semen parame-
ters after COVID-19 that would be expected from significant
orchitis. Furthermore, our patient was treated with clomi-
phene citrate that is associated with a temporary deterio-
ration in semen quality for up to one in five men. Certainly,
further studies are needed to elucidate the mechanisms by
which SARS-CoV-2 might affect male fertility.

This case report suggests that COVID-19 may be associ-
ated with a quantitative defect in spermatogenesis. It re-
mains to be determined whether there are clinical factors
that correlate with the severity of impairment of sper-
matogenesis associated with COVID-19. It is possible that
men with baseline defective sperm production may be at
greater risk of effects from the febrile illness associated
with COVID-19. Given the documented association between
temporal decreases in sperm production and COVID-19,
men presenting for infertility evaluation should be
screened for COVID-19.

In summary, the long-term effects of COVID-19 on male
fertility remain unknown. This report provides longitudinal
documentation of a case of reversible cryptozoospermia
after COVID-19. Further studies are needed to assess the
mechanism and frequency of such infection and its effects
on male fertility.
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